Roles of nitric oxide and adenosine in the regulation of coronary conductance in the basal state and during reactive hyperemia.
Nitric oxide (NO) and adenosine are important mediators in the regulation of coronary vascular tone and are released into the interstitium from the vascular endothelium and myocardium, respectively. The roles of these autacoids in the regulation of coronary flow in the basal and reactive hyperemic states were examined in Langendorff rabbit hearts perfused with oxygenated Krebs-Henseleit solution at 37 degrees C and 110 mmHg pressure. Instantaneous perfusion pressure-flow relationships were analyzed to derive coronary conductance both in the basal state and during the early phase of reperfusion (hyperemic state). N omega-nitro-L-arginine methyl ester (L-NAME) at increasing concentrations (10(-6) to 10(-4) mol/L) (n = 7) and 8-phenyltheophylline (8-PT) at increasing concentrations (10(-9) to 10(-6) mol/L) (n = 7) were applied to assess the role of NO and adenosine, respectively. L-NAME dose-dependently reduced the coronary conductance in both the basal and early hyperemic states, while 8-PT dose-dependently reduced conductance only in the hyperemic state. Changes in conductance during the early hyperemic phase correlated well with changes in the debt repayment ratio for either L-NAME (r = 0.94) or 8-PT (r = 0.99). These data suggest that a flow-related NO release mechanism regulates the coronary conductance in both the basal and hyperemic states while the metabolic regulation of adenosine release plays a role in the presence of ischemia.